We developed a new model for fluid movement around the wellbore by introducing a Dirac function, which simplifies a water-injection well as a point source. The effect of porosity on the reaction and diffusion of contaminant ions is also taken into account in the model, making it more reliable in theoretical prediction.
Introduction
In the process of water-injection operation, the generated precipitates will change the original pore structure, deteriorating the permeability property [1, 2] . Bedrikovetsky et al. [3] established a chemical kinetic model to predict the distribution and transportation of contaminants. This paper will introduce a point source to simplifying the model.
Establishment of percolation model by using point-source approximation
As shown in fig. 1 , an injection well can be simplified as a point source. Then we introduce the Dirac delta function (impulse function) to express the point-source well:
(1) Figure 2 shows the cylindrical co-ordinate system that was established with the point source as its origin. In this co-ordinate system, the circumferential velocity is equal to zero.
The radial velocity, V r , can be expressed as:
where Q [m 
where W is a term associated with the point source, W = Rc R , in which c R [molm -3 ] is the ion concentration (B 2-) in the injected fluids, and φ -the porosity.
According to eq. (3), the ion concentrations distributed in the porous media can be expressed in the equations: 
